N, 3´, 4, 3´, 4, and N, N´-pyromelliticdiimido-di-L-amino acids (2a-2d) are prepared from the reaction of 3,3´,4,4´-benzenetetracarboxylic-3,3´,4,4´-dianhydride or pyromellitic dianhydride with the corresponding L-amino acids in a solution of glacial acetic acid/pyridine (3:2) at refluxing temperature. 4-(4-((4-Hydroxyphenylimino)methyl)benzylidene amino) phenol (3) is prepared from 4-amino phenol and terephthaldialdehyde in refluxing ethanol. Interfacial polycondensation method was used to prepare the corresponding polymers (PEII 1-8 ) in two immiscible solvents (water/dichloromethane). The resulting poly(esterimide-imine)s (PEIIs) having good inherent viscosities (0.13-1.25 dl g -1 ), optical activity and thermal stabilities is obtained in high yields.
Introduction
Aromatic polyamides are an important class of heterocyclic polymers with remarkable heat resistance, good mechanical and electrical properties, and durability [1] [2] [3] . Polyamides and their copolymers are certainly one of the most useful classes of high performance polymers, which have found many applications in industries [4] . The synthesis and application of optically active polymers have received much interest. Some applications are construction of chiral media for asymmetric synthesis, chiral stationary phases for resolution of enantiomers in chromatographic techniques [5] , drug delivery systems, chiral liquid crystals, ferroelectrics and optical devices [6] . Recently we have synthesized some chiral polymers incorporating L-amino acids with different functional groups and characteristics [7] [8] [9] [10] [11] [12] [13] . Polymers that have conjugated C=C or C=N bonds in their main chains are important in many aspects, such as their ability to form stable complexes with metal ions and hence used as metal scavengers [14] [15] [16] [17] [18] . Interfacial polymerization is an efficient method to prepare polyesters from diacid chlorides and bisphenols since there is no need of exact ratios of monomers, and the polymerization proceeds like the chain polymerization. A major advantage of interfacial polycondensation is the high reaction rate, in many cases the reaction is finished in a few minutes even at low temperatures. Thus, side reactions such as oxidative and thermal decomposition are avoided. In addition, the experimental equipments are very simple [19] . The major factor controlling molecular weights apart from purity of the reactants and chemical inertness of the solvent is the ability of the solvent to dissolve or swell the polymer and keep it in the solution until high molecular weight are obtained [20] .
Results and discussion
We synthesized the chiral diacid (1) by the condensation reaction of pyromellitic dianhydride with L-alanine (1:2 molar ratio) in a solution of refluxing acetic acid/pyridine (3:2), and then treating the residue with cold concentrated HCl to break the gummy product to the white powder diacid (1) . The mixture of reaction was allowed to stir for 2 h. at r.t. in order that amic acid formation occurs. Refluxing the mixture for 7 h. causes dehydration and cyclic imide formation. Refluxing diacid (1) with excess of thionyl chloride allows the acyl chloride (2) formation. After removing the thionyl chloride by distillation, the residue was washed with n-hexane to remove the remaining thionyl chloride. The chemical structure and the purity of the optically active monomers and monomer 3 were proved by using IR and 1 H NMR spectroscopy, and elemental analysis. Figure  1 represents the 1 H NMR spectra of diacid (2a) and monomer 3.
The PEIIs (1-8) were synthesized by the Interfacial polycondensation reaction between an equimolar mixture of acyl chlorides and 4-(4-((4-hydroxyphenylimino) methyl)benzylidene amino) phenol (3) using tetraethylammonium bromide as phase transfer catalyst in biphasic solution of water/CH2Cl2 (Scheme 2). Interfacial polymerization behaves more like the chain polymerization since the monomer diffusion to the interface layer is much faster than to the second phase. This method allows the reaction to proceed at lower temperature and much faster, hence it is a very good method to prepare chiral polymers.
The synthesis and some physical properties of these novels optically active PEIIs are given in Table 1 . ), show optical rotation and therefore, are optically active. It is worth to know that using a base as an acid scavenger and a catalyst with aliphatic acid chlorides with alpha hydrogen can cause ketene formation, which means racemization at the chiral center. The formation of PEIIs was confirmed by IR spectroscopy and elemental analyses. The colors of these polymers are pale yellow to orange. Good inherent viscosities were seen for the polymer containing L-leucine and pyromellitic dianhydride (2´c) and for the polymer contain L-isoleucine and pyromellitic dianhydride (2´d). Polymer 2´d show the maximum specific optical rotation, so in this series, regarding optical rotation and viscosity, polymer 2´d has the best characters. As an example, Figure 2 shows the IR spectrum of PEII 8 with the characteristic absorptions at 1776 (C=O, asymmetric, imidic), 1719 (C=O, symmetric, imidic), 1579 (C=N, imine), 1509 (C-N, imide), 1381 and 726 (imidic ring). 1 H NMR spectrum of diacid (2a) exhibits a quartet at 4.90 ppm due to chiral (CH) group and 1 H NMR spectrum of monomer 3 exhibits a singlet at 2.55 ppm due to imine (CH) group. 8 .
Fig. 2. IR spectrum of PEII
The solubility of PEIIs was tested qualitatively in various organic solvents and the results are summarized in The thermal properties of PEII 8 were evaluated by means of TGA/DTG under air atmosphere and DSC under nitrogen atmosphere. It shows two different decomposition maxima and a good resistance to thermal decomposition. The temperature of 10% weight loss is 365 ο C, the residual weight at 600 ο C is 2.2 %, and the T g is about 260 ο C. TGA/DTG and DSC thermograms of PEII 8 are presented in Figure 3 . This TGA diagram exhibits a maximum weight loss at around 400 °C and after 500 °C the polymer degrade completely. The DSC diagram exhibits no T m and no sign of crystalline part. 
Conclusions
A series of optically active polymers (PEIIs) with good inherent viscosities in the range of 0.13-1.25 dl g -1 were synthesized for the first time. The interfacial polycondensation of optically active
amino acid chlorides (2´a-2´d) as an acyl chloride with an aromatic diphenol containing imine groups (3) resulted in these polymers. These aromatic PEIIs showed optical rotation, were readily soluble in various organic solvents and had good thermal stability. These polymers can potentially be used to form chelates with metal ions as chiral ligands.
Experimental part

Materials and Instruments
All chemicals and solvents were purchased from Fluka, Aldrich or Merck chemical Co. and were used without further purification. IR spectra were recorded on a FT/IR-680 plus spectrophotometer. Band intensities were assigned as weak (w), medium (m) and strong (s). Band shapes were assigned as shoulder (sh), sharp (s) and broad (br). Inherent viscosities were measured by a standard procedure using a Cannon Fenske routine viscometer at 25 ºC using DMF as solvent. 
Monomer synthesis
Synthesis of diacids (1a-1d, 2a-2d), General procedure
Into a 25 ml round-bottomed flask equipped with a condenser and an electric stirrer, 1 mmol (0.322g) of 3,3´,4,4´-benzophenonetetracarboxylic-3,3´,4,4´-dianhydride (1) or 1 mmol (0.218g) of pyromellitic dianhydride (2), 2 mmol of the corresponding Lamino acid, 10 ml of acetic acid and pyridine (3:2) mixture and a stirring bar were placed. The mixture was stirred at r.t. for 2 h. Then it was refluxed for 10 h. The solvent was removed under reduced pressure, and 5 ml of cold concentrated HCl was added. The precipitate was filtered of, washed with hot water and vacuum dried. 
Diacid (1a):
Synthesis of acyl chlorides, (General procedure) [21]
Finely powdered diacid (0.5g) was placed into a 50 ml round-bottomed flask and redistilled thionyl chloride (30ml) was added. The mixture was refluxed for 3 h with stirring. The unreacted thionyl chloride was distilled off by an ordinary distillation and the remaining was driven out by rotary evaporation. Solids were treated with nhexane, and collected after filtration. The acyl chloride was dried in a vacuum oven at 40 
Polymerization Interfacial polycondensation, (General procedure)
Into a 100 ml round-bottomed flask in an ice bath, 1 mmol of diacyl chloride, 7 ml of dichloromethane and a stirring bar were placed. A solution of 4-(4-((4-hydroxy phenylimino) methyl)benzylidene amino) phenol (3) (1 mmol) in water (10 ml), sodium hydroxide (6.3 ml, 0.1 N) and catalytic amount of tetraethylammonium bromide, was prepared. This solution was added dropwise to the flask during 10 min with stirring the mixture vigorously. After stirring for 1 h., the polymer was filtered of, washed with hot water and then with warm methanol and vacuum dried. 
